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(54) POLYMER FOR RESIST AND CHEMICALLY AMPLIFYING RESIST COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a (co)polymer for a resist and a chemically amplifying resist 
composition in which higher resolution can be obtained by lithography such as DUV excimer laser lithography 
and electron beam lithography. 

SOLUTION: The (co)polymer for a resist is changed to be soluble with an alkali aqueous solution with an acid 
and is obtained by single polymerization of the following monomer or by copolymerization of the monomer 
with other monomers. The monomer has an optically active lactone skeleton such as an optical activated 
compound of (meth)acrylate having y -butyrolactone ring which may have substituents on the lactone ring 
except for substituents containing (meth)acryloyloxy groups. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1]A polymer for resist (**) which is a polymer for resist (**) which becomes meltable to an alkaline 
aqueous solution with acid, and is produced by carrying out copolymerization of the monomer which has an 
optical activity lactone skeleton to a monomer of homopolymerization or others. 

[Claim 2]The polymer for resist (**) according to claim 1, wherein a monomer which has an optical activity 
lactone skeleton is an optically active substance of acrylate which has the gamma-butyrolactone ring which 
may have substituents other than a substituent containing a (meth)acryloyloxy group on a lactone ring 
(meta). 

[Claim 3]The copolymer for resist according to claim 1 or 2, wherein other monomers are monomers which 
have an alicyclic skeleton. 

[Claim 4]A monomer which it has an alicyclic skeleton Cyclohexyl (meta) acrylate, Isobornyl (meta) acrylate, 
adamanthyl (meta) acrylate, The polymer for resist (**) according to claim 3 being at least one sort chosen 
from a group which consists of a derivative which has a substituent on tricyclo deca nil (meta) acrylate, 
dicyclopentadienyl (meta) acrylate, and these alicyclic rings. 

[Claim 5]A chemical amplification type resist composition containing a polymer for resist (**) according to 
claim 1 to 4 and a photo-oxide generating agent. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the suitable polymer for resist (**) and chemical 
amplification type resist composition for micro processing which uses an excimer laser or an electron beam 
about the polymer for resist (**), and a chemical amplification type resist composition. 
[0002] 

[Description of the Prior Art]In recent years, in the field of micro processing in manufacture of a 
semiconductor device or a liquid crystal element, minuteness making is progressing quickly by progress of 
the lithography technology. Generally as the technique of the minuteness making, the short wavelength 
formation of an exposure light source is used, and it has been changing from the ultraviolet rays specifically 
represented by the conventional g line and i line to DUV. 

[0003]A KrF excimer laser (248 nm) lithography technology is introduced into a commercial scene now, The 
ArF excimer laser (1 93 nm) lithography technology which measured short wavelength formation tends to be 
introduced, and also F 2 excimer laser (157 nm) lithography technology is studied as next-generation art. It 
inquires energetically also about the electron beam lithography technology as a lithography technology of a 
type different these and a little. 

[0004]As resist of high resolution to the light source or electron beam of such short wavelength, "chemical 
amplification type resist" is advocated by the International business machine (IBM) company, and 
improvement and development of this chemical amplification type resist are furthered energetically now. 
[0005]In [ the resin used for resist in the short wavelength formation of a light source is also obliged to the 
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structural change, and ] KrF excimer laser lithography, In [ what protected high polyhydroxy styrene of 
transparency and its hydroxyl group with the dissolution control group of acid dissociation nature against 
248 nm is used, and ] ArF excimer laser lithography, Since it is [ that transparency is insufficient and ] 
almost unusable in 193 nm in the above-mentioned resin, in 193 nm, transparent acrylic resin or cycloolefin 
system resin attracts attention. As acrylic resin, JP,4-39665,A, JP,1 0-207069,A, etc. are mentioned and 
JP, 10-1 53864, A etc. are mentioned about cycloolefin system resin. 
[0006] 

[Problem(s) to be Solved by the Invention] However, still higher definition is searched for in connection with 
the minuteness making of a pattern. Therefore, the purpose of this invention is to provide the polymer for 
resist (**) and chemical amplification type resist composition in which higher resolution is obtained in 
lithography, such as DUV excimer laser lithography and electron-beam lithography. 
[0007] 

[Means for Solving the Problem]This invention is a polymer for resist (**) which becomes meltable to an 
alkaline aqueous solution with acid, and is a polymer for resist (**) produced by carrying out 
copolymerization of the monomer which has an optical activity lactone skeleton to a monomer of 
homopolymerization or others. As for a monomer which has an optical activity lactone skeleton, it is 
preferred that it is an optically active substance of acrylate which has the gamma-butyrolactone ring which 
may have substituents other than a substituent containing a (meth)acryloyloxy group on a lactone ring 
(meta). 

[0008]It is preferred that it is a monomer which has an alicyclic skeleton as other monomers. As a monomer 
which it has, an alicyclic skeleton Cyclohexyl (meta) acrylate, Isobornyl (meta) acrylate, adamanthyl (meta) 
acrylate, At least one sort of monomers chosen from a group which consists of a derivative which has a 
substituent on tricyclo deca nil (meta) acrylate, dicyclopentadienyl (meta) acrylate, and these alicyclic rings 
are preferred. 

[0009]This invention is a chemical amplification type resist composition containing this polymer for resist 

(**) and photo-oxide generating agent. 

[0010] 

[Embodiment of the Invention]The monomer which has an optical activity lactone skeleton used for this 
invention needs to have a vinyl group content substituent on the lactone ring. As a vinyl group content 
substituent, for example, an acryloyloxy group, a methacryloyloxy group, a vinyl group, an allyl group, etc. are 
mentioned, and an acryloyloxy group and a methacryloyloxy group (henceforth a (meth)acryloyloxy group) 
are especially preferred. 

[001 1]On the lactone ring of the monomer which has an optical activity lactone skeleton used for this 
invention, it may have substituents other than a vinyl group content substituent. As such a substituent, for 
example, an alkyl group, hydroxyl, a carboxyl group, an alkoxyl group, etc. are mentioned, and an alkyl group, 
hydroxyl, and a carboxyl group are especially preferred. 

[0012]As a lactone skeleton contained in this monomer, for example, a gamma-butyrolactone ring, 
delta-valerolactone ring, etc. are mentioned, and a gamma-butyrolactone ring is especially preferred. 
[001 3]The optically active substance of the acrylate which has the gamma-butyrolactone ring which may 
have substituents other than the substituent containing a (meth)acryloyloxy group on the lactone ring as 
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such a monomer (meta) is preferred, Specifically (R)-beta-methacryloyloxy gamma-butyrolactone, 
(S)-beta-methacryloyloxy gamma-butyrolactone, (R)-beta-methacryloyloxy 

beta-methyl-gamma-butyrolactone, (S)-beta-methacryloyloxy beta-methyl-gamma-butyrolactone, 
(R)-alpha-methacryloyloxy gamma-butyrolactone, (S)-alpha-methacryloyloxy gamma-butyrolactone, etc. 
can be illustrated. Especially, (R)-beta-methacryloyloxy gamma-butyrolactone and 
(S)-beta-methacryloyloxy gamma-butyrolactone are preferred. 

[0014]More than 80%ee of the optical purity of the monomer which has a lactone skeleton is preferred, more 
than its 90%ee is more preferred, and more than its 95%ee especially is preferred. 

[001 5]If needed, the monomer which has a lactone skeleton can be independent, or can be used combining 
two or more sorts. 

[001 6]The monomer which has a lactone skeleton can give the adhesion over a substrate to the polymer 
produced by polymerizing (**), and its resin composition, and the thing containing the protective group from 
which it is desorbed especially with acid can give the high sensitivity at 193 nm. The conformation of the 
polymer (**) changed by using the monomer which has a still optical activity lactone skeleton, and I think 
that the definition as resist improves. 

[001 7]The polymer for resist (**) of this invention is obtained by carrying out copolymerization of the 
monomer which has an optical activity lactone skeleton to the monomer of homopolymerization or others. 
The monomer which the monomer etc. which have polar groups which have an alicyclic skeleton, such as a 
monomer, a hydroxy group, a carboxyl group, and a cyano group, as other monomers are mentioned, and has 
an alicyclic skeleton especially is preferred. Since a copolymer can carry out soluble improvement, 
copolymerization of the monomer which has polar groups, such as a hydroxy group, a carboxyl group, and a 
cyano group, can be carried out in the range which does not injure the performance as resist. Other 
monomers may combine two or more sorts. 

[0018]The monomer which has an alicyclic skeleton can give high dry etching resistance to the copolymer 
produced by polymerizing, and its resin composition, and the thing containing the protective group from 
which it is desorbed especially with acid can also give the high sensitivity at 193 nm. 

[001 9]As a monomer which it has, an alicyclic skeleton Cyclohexyl (meta) acrylate, Isobornyl (meta) acrylate, 
adamanthyl (meta) acrylate, The derivative which has substituents, such as an alkyl group, hydroxyl, and a 
carboxyl group, on tricyclo deca nil (meta) acrylate, dicyclopentadienyl (meta) acrylate, and the alicyclic ring 
of these monomers is preferred. In particular, 1-ISOBO nil methacrylate, 2-methacryloyloxy 
2-methyladamantan, cyclohexyl methacrylate, adamantyl methacrylate, tricyclo deca nil methacrylate, and 
dicyclopentadienyl methacrylate are preferred. 

[0020]In the polymer for resist (**) of this invention, 5-90-mol% of the copolymerization composition ratio of 
a monomeric unit which has an optical activity lactone skeleton is desirable, is more desirable, and is 
desirable. [ especially 20-50 mol% of] [ 10-70 mol% of] 

[0021]although the weight average molecular weight in particular of the polymer for resist (**) of this 
invention is not limited — desirable — 1,000-100,000 — it is the range of 3,000-30,000 more preferably. Dry 
etching resistance improves, resist shape becomes good, so that it is large, its solubility over a resist solvent 
improves and its resolution improves, so that weight average molecular weight is small. 
[0022]What is called the dropping polymerizing method that trickles beforehand the monomer solution made 

4 



JP2003- 140346 

to dissolve a monomer and a polymerization initiator in an organic solvent as a method of manufacturing the 
polymer for resist (**) of this invention, into the organic solvent held to constant temperature, for example is 
simple, and preferred. 

[0023]Although the organic solvent in particular used for the dropping polymerizing method is not limited, the 
solvent which can dissolve both a monomer and the copolymer obtained is preferred, for example, 
1,4-dioxane, isopropyl alcohol, acetone, a tetrahydrofuran, etc. are mentioned. 

[0024]Although the polymerization initiator in particular used for the dropping polymerizing method is not 
limited. For example, organic peroxide, such as azo compounds, such as azobisisobutyronitrile, 2,2'-azobis 
(2,4-dimethylvaleronitrile), and dimethyl 2,2'-azobis (2-methylpropionate), and benzoyl peroxide, etc. are 
mentioned. Mercaptans, such as n-butyl mercaptan and n-octyl mercaptan, may be used together as a chain 
transfer agent. 

[0025]Although the polymerization temperature in particular in the dropping polymerizing method is not 
limited, the range of 50-150 ** is preferred. Although drop time in particular is not limited, it is 3 hours or 
more and it is preferred to hold the temperature after the end of dropping further for about 2 hours, and to 
complete a polymerization. 

[0026]After the polymer solution for resist (**) which becomes meltable to an alkaline aqueous solution with 
the acid manufactured by the dropping polymerizing method is diluted with good solvents, such as a 
tetrahydrofuran and 1 ,4-dioxane, by suitable solution viscosity, it is dropped into a lot of poor solvents, such 
as heptane, methanol, and water, and is deposited. Then, a ** exception fully dries the sludge. Although this 
process is called reprecipitation and it may become unnecessary by a case, it is dramatically effective in 
order to remove the unreacted monomer which remains in a polymerization solution, or a polymerization 
initiator. If it can do, it is more desirable to remove these unreacted materials, since it may have an adverse 
effect on resist performance if it remains as it is. 

[0027]Then, the dry polymer (**) is dissolved in a solvent. As such a solvent, for example 
Straight-chain-shape ketone; cyclopentanones, such as 2-pentanone and 2-hexanone, Cyclic ketone, such 
as cyclohexanone; Propylene-glycol-monomethyl-ether acetate, Propylene glycol monoalkyl ether acetate, 
such as propylene glycol monoethyl ether acetate; Ethylene glycol monomethyl ether acetate, Ethylene 
glycol monoalkyl ether acetate, such as ethylene glycol monoethyl ether acetate; Propylene glycol 
monomethyl ether, Propylene glycol monoalkyl ether, such as propylene glycol monoethyl ether; Ethylene 
glycol monomethyl ether, Ethylene glycol monoalkyl ether, such as ethylene glycol monoethyl ether; 
Diethylene glycol dimethyl ether, Diethylene-glycol alkyl ether, such as diethylene-glycol diethylether; 
alcohols; ethylene carbonate, such as ester species; cyclohexanols, such as ethyl acetate and ethyl lactate, 
and 1-octanol, gamma-butyrolactone, etc. are mentioned. They can be used for them for two or more sorts, 
these solvents being able to be independent or mixing. 

[0028]Next, the chemical amplification type resist composition of this invention is explained. The 
photo-oxide generating agent which is an ingredient of the chemical amplification type resist composition of 
this invention can be arbitrarily chosen out of a thing usable as an acid generator of a chemical amplification 
type resist composition. A photo-oxide generating agent can be independent, or can be used combining two 
or more sorts. 

[0029]As such a photo-oxide generating agent, for example, an onium salt compound, a sulfonimide 
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compound, sulfone compounds, a sulfonic acid ester compound, a quinone diazide compound, a 
diazomethane compound, etc. are mentioned, and an onium salt compound is especially preferred. As an 
onium salt compound, sulfonium salt, iodonium salt, phosphonium salt, diazonium salt, pyridinium salt, etc. 
can be mentioned. 

[0030]As a concrete compound which can be used as a photo-oxide generating agent, Triphenylsulfonium 
triflate, triphenylsulfonium hexafluoroantimonate, Triphenylsulfonium naphthalene sulfonate, 
benzyl(hydroxyphenyl) methyl sulfonium toluenesulfonate, Diphenyliodonium triflate, diphenyliodonium 
pyrene sulfonate, diphenyliodonium dodecylbenzene sulfonate, diphenyliodoniumhexafluoroantimonate, etc. 
can be mentioned. 

[0031] Although the amount of the photo-oxide generating agent used is suitably determined by the kind of 
photo-oxide generating agent to be used, it is usually 0.5 to 10 weight section preferably 0.1 to 20 weight 
section per [ which becomes meltable to an alkaline aqueous solution with acid ] resin 100 weight section. 
There is a possibility that it may become difficult to make the chemical reaction by the catalysis of the acid 
by which it was generated by exposure fully occur if there is too little amount of the photo-oxide generating 
agent used, There is a possibility of the stability of a resist composition falling if too large, or spreading 
unevenness arising when applying a constituent, or generating SCUM etc. at the time of development. 
[0032] Furthermore, various additive agents, such as a surface-active agent, a quencher, a sensitizer, an 
antihalation agent, preservation stabilizer, and a defoaming agent, can also be blended with the chemical 
amplification type resist composition of this invention if needed. 

[0033]As a surface-active agent, it is a following trade name besides the Nonion system surface-active 
agents, such as polyoxyethylene lauryl ether and a polyethylene-glycol JIRAU rate, for example, Poly flow 
No.75 (made by the Kyoeisha chemicals company), the megger fax F1 73 (made by Dainippon Ink & Chemicals, 
Inc.), Sir chlorofluocarbon SC-105 (made by Asahi Glass Co., Ltd.), L-70001 (made by Shin-Etsu Chemical 
Co., Ltd.), etc. are mentioned. 
[0034] 

[Example] Hereafter, this invention is concretely explained based on an example. Physical-properties 
measurement of a copolymer and evaluation of resist were performed by the following methods. 
[0035]By the <weight-average-molecular-weight> gel permeation chromatography (GPC), it asked by 
poly-methyl-methacrylate conversion. Chloroform or a tetrahydrofuran was used for the solvent. 
[0036] It asked by measurement of <average copolymerization composition ratio [ of a copolymer ] (mol %)> 
'H-NMR. Heavy chloroform or heavy acetone was used for the solvent. 

[0037]After exposing the resist film formed on the <sensitivity> silicon wafer, after-exposure bake was 
performed promptly, and it ranked second, developed negatives, rinsed and dried with the alkali developing 
solution, and the resist pattern was formed. The light exposure which forms a line and space pattern (last 
shipment=1/1) in 1/1 of line width was measured as sensitivity. 

[0038]The lower limit (micrometer) of the resist pattern resolved when it exposes with the <resolution> 
above-mentioned light exposure was made into resolution. 

[0039][Example 1] The temperature of the water bath was raised to 80 **, putting in and stirring 20.0 g of 
1,4-dioxane under a nitrogen atmosphere in the flask provided with the nitrogen feed port, the agitator, the 
capacitor, and the thermometer. 2-methacryloyloxy 2-methyladamantan (abbreviation:) [ MAdMA and ] 
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molecular weight =234 29. 3g and (S)-beta-methacryloyloxy gamma-butyrolactone (abbreviation:(S)-). 
[ HGBMA and ] The monomer solution which mixed molecular weight =1 70, 99% of purity, and optical purity 
93%ee21.2g, 62.5 g of 1,4-dioxane, and 2.1 g of azobisisobutyronitrile is dropped into a flask over 6 hours with 
constant speed. 

Then, the temperature of 80 ** was held for 2 hours. 

Subsequently, the obtained reaction solution was diluted with the tetrahydrofuran twice [ about ], and it was 
dropped, agitating in about 10 times as much methanol, and precipitate of a white sludge (copolymer A-1) 
was obtained. The ** exception carried out obtained precipitate and it dried at 60 ** under decompression 
for about 40 hours. 

[0040]When each physical properties of the obtained copolymer A-1 for resist were measured, weight 
average molecular weight was 8,400 and the copolymerization composition ratio was MAdMA/(S)-HGBMA= 
50/50-mol %. 

[0041]Subsequently, the copolymer A-1 for resist of 100 weight sections, the amount part of 
triphenylsulfonium triflate duplexs which is photo-oxide generating agents, After mixing 
propylene-glycol-monomethyl-ether acetate 500 weight section which is a solvent and considering it as a 
homogeneous solution, it filtered with the membrane filter with the aperture of 0.1 micrometer, and the 
chemical amplification type resist composition solution was adjusted. 

[0042]After carrying out the spin coat of this resist composition solution on a silicon wafer, using the hot 
plate, prebaking was performed for 60 seconds at 120 **, and the resist film of 0.5 micrometer of thickness 
was formed. Subsequently, after exposing using an ArF excimer laser exposure machine, after-exposure 
bake was performed for 60 seconds at 120 ** using the hot plate. Subsequently, negatives were developed 
at the room temperature using tetramethylammonium hydroxide solution 2.38% of the weight, it washed and 
dried with pure water, and the resist pattern was formed. The evaluation result of the obtained resist pattern 
was shown in Table 1 . 

[0043] [Example 2] — (S)-beta-methacryloyloxy gamma-butyrolactone — (R)-beta-methacryloyloxy 
gamma-butyrolactone (abbreviation:(R)-) [ HGBMA and ] The copolymer A-2 for resist was obtained like 
Example 1 except molecular weight =170, 99% of purity, and 93% of optical purity having changed into ee. 
When each physical properties of the obtained copolymer A-2 for resist were measured, weight average 
molecular weight was 8,300 and the copolymerization composition ratio was MAdMA/(R)-HGBMA= 
50/50-mol %. 

[0044]Subsequently, except having changed the copolymer A-1 for resist into A-2, the chemical 
amplification type resist composition solution was adjusted like Example 1, and the result of having evaluated 
the resist pattern was shown in Table 1. 

[0045] [Comparative example 1] The copolymer A-3 for resist was obtained like Example 1 except having 
changed (S)-beta-methacryloyloxy gamma-butyrolactone into racemate beta-methacryloyloxy 
gamma-butyrolactone (abbreviation: HGBMA, molecular weight =170, 99% of purity). When each physical 
properties of the obtained copolymer A-3 for resist were measured, weight average molecular weight was 
8,400 and the copolymerization composition ratio was MAdMA/HGBMA= 50/50-mol %. 
[0046]Subsequently, except having changed the copolymer A-1 for resist into A-3, the chemical 
amplification type resist composition solution was adjusted like Example 1, and the result of having evaluated 

7 



JP2003- 140346 



the resist pattern was shown in Table 1. 

[0047] 

[Table 1] 
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[0048] 

[Effect of the Invention]By using the polymer for resist (**) and chemical amplification type resist 
composition of this invention, lithography, such as DUV excimer laser lithography and electron-beam 
lithography, can be performed in higher resolution. 
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y7*^-^3 ytfSfcU i^x h t LT©M*tt^ 

[0 0 17] «©^7Hi («) S£flt«, ftm 



[0 0 18] SmS#IS^Wr 2. Sl^rLTff 

*-rsffina*#wrsfeoa 1 9 3 nmtwg,!^ 
[0019] itsis#*§^rf§¥«f*fcLT«, ->7 

n-v^->;y 7*yu-K -<y^;l/-;l/ (y 

a, *^*>->^a^©M^a^wrsfs«f**ws l 

U n-f 2 -^;l/7^y^x ->7n^ 

20 ->;WjiiriJl/-h, T^y^frtZZVU-b, h 

[0 0 2 0] *fgH^©Ui/'Xhffl («) S^Mcfe^ 

^•ffi^Jtli 5-90 L < , 10-7 0^ 

20-5 O^HtWlcifSLV 1 . 
[00 2 1 ] *Si|Ol/^hffl («) S^-f*©S»¥ 

!ff$L<m, 000 

-1 0 0, 0 0 0, <£D£?i:L<li:3, 0 0 0-3 0, 
30 0 0 0O«$?„ S«¥^»?»i:^:§^SF^-r 
X <y ^ y 7" Bft ^ |6] ± L T b y X h flStf & < a D , 

[0022] *3«©yyxhffl m m^fottmm? 

[0 0 2 3] ;STS^tcffl^t,tiSW«!§maW^PI 

[0 0 2 4] M TS^^M^stiss^^ijawt 

;K 2, 2' -rvtrx (2, 4-y^f;w^n^h 
y;w , 2* -ryex (2-y^;y7°n 



(4) 
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[0025] sra^t^^sM^aiett^ES? 
ftftvtf, 5 o~i 5 o xwmmtm* sst^h 

[0026] STSi^cioTteg^nfci^iDr 

ffi^Tji^aigrS^S^WR^ti/cti, -\7°^x ><x 10 
zommzmk 

6 © *SJStf « , * © $ £ L T I ^ t U v X httfg 

[0 0 2 7] ^©^, Sa&L£ («) S^»^j§SlJtCig 
J8S#S 0 C©j;dSi§ffltLTa, MAtf, 2-^V 20 

2 --v^ x yrnvmrnn'r h ym ; ~> * 
y £ X X s> X n-v^X vffMIRy h y|I ; 7°n if 
Uy?V f;Vx-f^7*f-h, 7°n tf 

tfl/yyyn-yl/tyr^x- r/yr-fe-r-HI ; 
xf i/y^/y /vx-f^rtf - x 

fl/^'J n-M/x^x-f^r-bf-hfOx 

^nvfuy^yn-^/^^l/x— r;K 7°ntfyy 

3-M/Xf;l/X- TlVm>?Xl kf l/V^'J 3- 30 

^t/^M^x-f^i ; xfi/y^/yn-My^ 
■^;l/x— r;K xfl/^'J 3-wyxf;H-f;V 
f oxf i/y^fy n-;i/ty 7;i/Wx-f;H ; v^x 
fl/V^'J n— ;l/^^^;l/x— r;K -yifbyyj n 
-;l/v>'x^;l/x— f;l/ioy'xfyy^'j3-;l/7W 
;yx-y7HI ; #«x^;K ILixf^S<DXXf;P 
SI ; -yyn^+i-y-iK l -***y-;l^©7*a 
-MI ; KSx^yy, y -yfo7^hyfWS 
n*... cn^©im^ *»Sfc«2a«±*ii^LT 

40 

[0028] m^mmitmmmmuisx vwumic 
igg^m t l nmmm & © © ^ s ffi gtsft-r s 

[0 0 2 9] cOi^STtiiSaitLtii, fflfcfcf, 

tx")ilft^ x;»y^5Kft^ x;y*yft 
^ x/^*ySixf;Ht^ ^yy-yy-ypft^ 
Wiffyr^^yft^ifAWSti, tt4^ so 



tt, X;l/*x<)2,I, 3-Fx7i^& *X*x^i 
[0 0 3 0] ^H^Mi LT{SfflT*SJIf*»ft{t& 

itLta, h y 7 x x;yx;y*x 7 A h y 7 h , 
h ijyi^MM^yA'xWyMnyyft*- 
K by 7ix;I/XWx<)At7? UVX;V**- 

K (cKn^>7ix;i/) ^yyyw^^x^^x^ 
A h;l/xyXM*-h, y"7xx;V3-Fx7i.hy 
7 P - K -y7ix;l/g-K-7ilfyyXW^- 
K i>'7ix;i/3- Fx7 A Fx->;y^y-)f yx;y*^ 
-K y7i^^3-K^7A'\W7Mn7yf ; & 

[0031] yc^^gijcfSfflaafflt/^yfi^^sij© 

«t 5 ns *>v «t d r ;y * y 
tcnijgtasftHBi oosaassfctu amo. 1-2 
ommw>, jfSKBo. 5~i osagPT-a&^o « 

©ttffiftffl^iSft^SJS^+^lc^e^^Sct^H 

if tasfc^nff* 5, s^fffs t y-yxUMi 

©SStt^ffiTLftD, ifi^«j*^-rsB8K»Sty6 



[00 3 2] 2St*^©ft^t^§§!Jyy'Xh 

SMO^E^f 5 c 1 1 s o 
[0033] ^ffirSttsijfcL-ai, ^y^^y 
xfyy^^y^x-^K #yxfyyyj3-;v v 
^^v-ymn/~*y%?mm'mm$.t)\ JxTOn a n 

«T\ *'J7n-No. 7 5 (Mm±itm±M) ^ ^5tf 

7777XF 1 7 3 (7cH*^^ft¥lS?±») , V 
-yvv S C- 1 0 5 ^ L- 7 0 0 0 1 

[0 0 3 4] 

0i5T§o «S^f*©tftt?fflSfc^tf l^v-'X h©!Wffi«iX 

[0035] <liffi^I>y;i' • ^-;xyy 3 
y • ?n?b^7-r- (gpc) *°yy;xx 
y;«^^;^WT5f<i6fc 0 ynn*M$ 
SVHir h^Ii Fn77yWLfc 0 

[0 0 3 6] <«S^f*©¥±£l«Sl^fijiSci:t 

y'H-NMRoigci^Mo r§fflta, SXn 
[0 0 3 7] <0&>i/V3V9x.j\-±Kmi8.L1tl' 

yxh^y-y*ML/co y^y • rvK • x^-x 



(5) 
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A$~y (L/S=l/1) *l/l<DmffiK&f$fr& 
[0 0 3 8] <»»K>±iB»3tS?*3fcbfei:*fc)B 

«£nsi^xh^*-v©*/Mfi£ dim) *tm& 

fcLfto 

[0039] mmm i ] ^mwAn, «#a, nyf 

>^-*3i tfi&Kff- £r«>t ft 7 X n fc, ^ItiSHMT 
T\ 1, 4-^Wy2 0. Og^AtU HffLatf 

^mrmum* s o°c^±^ft 0 

+^-2-^^;l/r^V*y 06*: MAdMA, # 
T«=234) 2 9. 3g, (S) -p-2#*VV-<n]rf 
**s-y-7=9-U7t>Yy mm- (S) — HGBM 
A, 7>T«=170, MS 9 9 %, ^*ES9 3%e e) 2 
1. 2g, 1, 4-^^6 2. 5g, 7 7 V't£XY 
yff-n- h y;l/2 . l g £iI^l,;fc#«fl38?8*-£ 
Mfil:-6^*HtT, 7^X3ctJ«ITL, 8 
0°C©-fiS^2B#P E gffi#Lft o f#P>tlftSS?§ 

s^f*A-o ©i*K^t#fto »enftais*»gijb, 

SET 6 o °ct« 4 o mffi&Lito 

[0040] mznrcUisxhRmn&foA- 1 ©#^5 

tt£r?j?iJ£Lft£(l?>, M¥^5H*i8, 400, ft 
S-g-IMttaMAdMA/ (S) — H G B M A = 5 0/ 
5 0 ; &;l/%Tfeofto 

[0 0 4 1] 1 0 OSTOOl^X hffl«s-a- 

h y 7W h 2 7n kf 1/7^' U 3- 

;l^&/^f-;l/x-r;l/r-br-h 5 0 0S«|5*fi^L 
Ti$i-!§r«t Lft©^, ?Ltlo. lfim^^yy^yy 

>r ;i/ * -T- 5 ii u u vx h mwmmzm 

fiLfto 

[0 0 4 2] ilCL-^XUMftigift^^Uny^X/N 

T, 1 2 0°CT6 0#H^y^-^*ffV\ UPO. 5 
fim©L-i>'Xhai^ffMLft„ ^V^, ArFl+77 
IV— LT«7t Lfttt, * v h 7° h 
^ffl^Tl 2 0°CT6 0SP«M^^^T-3fe„ # 
2. 3 8li%*Ktfh7^W7 ; E-fA 

T, 77Xh^^-7«)SL/c, ffStlftWXh^ 



^-ycDmmm^m 1 t^Lft 0 

[0 0 4 3] KIM2] (S) 
«7-y-7f07^b7* (R) -p-^^'ja 
-l'M+7-y-7fn7^f7 (B&ffc: (R) -HG 
B M A, ^TM=170, Mfi 9 9% 7t¥|i6S 9 3 % e 

e ) i^m.Lfcmummm 1 1 mmz lt v/x h m 

«Sl^f*A - 2 £rf#fc 0 fiStlft VVX hfflitSi^rf*A 
- 2 ©»KI£Lft fcc?, S«T±^T«« 8 , 
3 0 0, «S^ffi/&t£«MAdMA/ (r) -HGBM 
A=5 0/5 0tW?Soft 0 
[0 0 4 4] l/-7Xhffl«I^A- 1 £A- 

2 KisLft^ttHiM i tmm^LTitmmmmis 

l 7 — ^ inl'filli L 

ftSS^«nc^Lfto 

[0 0 4 5] [tfctSEM 1 ] (S) Vujfr 
y -7"^n^^h^^-b5#:jS-^^^yn 
-f^^-y-T^n^h;/ (B&ffc: HGBMA, 
#?B=l7(k MS9 9%) fc^HLftJiW*ll#SMl t 
^tttt LT h ffl4±S^f*A - 3 ^fffto ffStlft 
k77f ffl ±«^f* A - 3 0«Wtt *WS L ft t d 5 , 

8 , 4 0 0, KS^ffijaJfcttM A d M 
A/HG BMA = 5 0/5 0 •=&;!/% T &o ft 0 

[0 0 4 6] k7XhMi^-#A - 1 ^A — 

3 fcSHLftJ-iW^M^J 1 t LTft^ti^V 
>>'X h !H£fefl!8K£ltS L , b-7Xf;^- y^lffffi L 

ftSS^«nc^Lfto 

[0 0 4 7] 
[«1] 



[0 0 4 8] 

ft^ftKs u/x h ®j§m*mv% c t tc i d , «t d « 

DUVI+7Y tf- U V ^7 7 ^ * 



7 CJ >' h-\-7't/)7c7 
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F£— 2*(#C> 2H025 AA02 AB16 AC04 AC06 AD03 
BEOO BEIO BGOO CB14 CB41 
FA17 

4J100 AL08P AL08Q BA11P BC04Q 
BC08Q BC09Q BC12Q BC37Q 
BC53P JA38 



